Bacteriophage f1 DNA replication genes. II. The roles of gene V protein and gene II protein in complementary strand synthesis.
Filamentous phage gene V, which encodes a single-stranded DNA binding protein, has been cloned and placed under control of the lac promoter. Cells bearing the clone are refractory to filamentous phage infection if the expression of the gene is induced with isopropyl-1-thio-beta-D-galactoside. The inhibition of infection is shown to occur at an early stage, and can be reversed if the cells express gene II in addition to gene V protein. These observations support the hypothesis that gene II protein, in addition to its role in nicking and facilitating the synthesis of phage viral (+) strand DNA, functions to prevent the gene V-mediated inhibition of complementary (-) strand synthesis. We proposed a model in which the absolute and relative concentrations of the products of genes II, X and V determine whether a single strand is to be exported as phage or incorporated into double-stranded replicative form DNA.